Reperfusion injury after temporary coronary occlusion.
In 24 anesthetized open-chest dogs, we examined the time course of changes in contractile function, diastolic muscle stiffness (sonomicrometry), tissue water content, and ultrastructure after 1 hour of occlusion of the left anterior descending coronary artery and after 2 hours of unmodified reperfusion. One hour of occlusion of the left anterior descending artery replaced active shortening with passive bulging (21.4% +/- 2.9% versus -5.9% +/- 0.9%, p less than 0.05) in the involved segment. There was no increase in either subendocardial water content (78.6% +/- 0.1% versus 79.7% +/- 0.7%) or operative muscle stiffness (2.80 +/- 0.72 versus 2.36 +/- 0.42 mm Hg/mm) after the occlusion period. There were only mild to moderate ultrastructural alterations suggestive of reversible injury. In sharp contrast, reperfusion was associated with a 2.48% increase in subendocardial water content (p less than 0.05), a 42% increase in diastolic muscle stiffness (3.34 +/- 0.42 mm Hg/mm, p less than 0.05), and greater ultrastructural damage. We conclude that myocardial injury is significantly extended with unmodified blood reperfusion after temporary coronary occlusion.